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REMOTELY REPROGRAMMABLE COMMUNICATIONS ADAPTER FOR 
PROVIDING ACCESS TO AN ELECTRONIC DEVICE 

Technical Field 

5 This invention relates generally to computer technology for electronic 

communications, and is more particularly directed toward systems and methods for 
facilitating and/or enhancing communications with an electronic device. 

Background 

10 In recent years there has been a great increase in the amount of computer technology that 

is involved in daily life. In today's world, computer technology is involved in many aspects of a 
person's day. Many devices being used today by consumers have a small computer inside of the 
device. These small computers come in varying sizes and degrees of sophistication. These 
small computers include everything from one microcontroller to a fully-functional complete 

15 computer system. For example, these small computers may be a one-chip computer, such as a 
microcontroller, a one-board type of computer, such as a controller, a typical desktop computer, 
such as an IBM-PC compatible, etc. 

The small computers, (which can be rather large computers depending on the particular 
need which is being met by the computer), almost always have one or more processors at the 

20 heart of the computer. The processor(s) usually are interconnected to different external inputs 
and outputs and function to manage the particular device. For example, a processor in a 
vending machine for soda pop may be connected to the buttons used to select the pop, to the 
switch that allows a pop to drop down to a user, and to lights to indicate that the machine does 
not have any more pop of a particular variety. 

25 Computer technology is involved in many aspects of daily life. Many appliances, 

devices, etc., include one or more small computers. For example, refrigerators, telephones, 
typewriters, automobiles, vending machines, and many different types of industrial equipment 
usually have small computers, or processors, inside of them. Computer software runs the 
processors of these computers and tells the processors what to do to carry out certain tasks. For 

30 example, the computer software running on a processor in a vending machine may cause a soda 
pop to drop to a user when the correct change has been entered by a user. 
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These types of small computers that are a part of a device, appliance, tool, etc., are often 
referred to as embedded systems. The term "embedded system" usually refers to computer 
hardware and software that is part of a larger system. Embedded systems usually do not have 
typical input and output devices such as a keyboard, mouse, and/or monitor. Usually, at the 
5 heart of each embedded system is one or more processor(s). 

Summary and Objects of the Invention 

It is an object of the present invention to provide systems and methods for 
communications with an electronic device. 

10 A communications adapter is disclosed for facilitating electronic communications 

with an electronic device. The adapter is remotely reprogrammable by a provider computer 
through a communications network. The adapter includes a communications port for 
electronically connecting the adapter to the electronic device. In addition, the adapter 
includes communications hardware for communicating with the provider computer through 

15 the communications network. The adapter also includes a processor and memory. The 
memory is programmed to cause the adapter to receive new data sent by the provider 
computer via the communications network. The new data comprises device instructions for 
the processor for communicating with the electronic device through the communications port. 
Embodiments may utilize various types of communications networks, including, for 

20 example, a pager network, a global communications network, a cellular network, etc. 

The new data may include a translator that includes an object representation of the 
electronic device. The new data may include a translator that includes a functional 
representation of the electronic device. The new data may include new instructions that are 
executable by the processor for communicating with the electronic device through the 

25 communications port without altering any program code on the electronic device. 

The memory may also be programmed to cause the adapter to identify the electronic 
device and to further send an identification of the electronic device to the provider computer 
via the communications network. 

In certain embodiments, the electronic device may have an external communications 

30 port. The adapter may include a communications port for electronically connecting the 
adapter to the external communications port of the electronic device. 



-3- 



The communications pathway between the communications hardware and the 
provider computer may include a wireless link. 

A method for facilitating electronic communications with an electronic device is also 
disclosed. The method includes connecting a communications adapter to the electronic 
5 device. The method also includes establishing communications with the provider computer 
through the communications network. In addition, the method includes receiving new 
instructions from the provider computer through the communications network, wherein the 
instructions are executable by the processor. The new instructions may be stored in the 
memory of the adapter. The new instructions may be used to communicate with the 
10 electronic device. 

The communications adapter may include the functional elements of means for 
communicating with the electronic device; means for processing; means for storing data; 
means for communicating with the provider computer through the communications network; 
and means for causing the adapter to receive new instructions sent by the provider computer 
15 through the communications network, wherein the new instructions are executable by the 
means for processing for communicating with the electronic device without altering any 
program code on the electronic device. 

Brief Description of the Drawings 
20 The foregoing and other objects and features of the present embodiments will become 

more fully apparent from the following description and appended claims, taken in conjunction 
with the accompanying drawings. Understanding that these drawings depict only typical 
embodiments and are, therefore, not to be considered limiting of the invention's scope, the 
embodiments will be described with additional specificity and detail through use of the 
25 accompanying drawings in which: 

Figure 1 is a block diagram of hardware components included in an embodiment; 

Figure 2 is a block diagram of software components included in an embodiment; 

Figure 3 is a block diagram of software components included in an embodiment of a 
communications adapter; 

30 Figure 4 is a block diagram of software components included in an embodiment of a 

communications adapter; 

Figure 5 is a flow diagram of a method for communicating with an electronic device; 
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Figure 6 is a flow diagram of a method for communicating with an electronic device; 
Figure 7 is a perspective view of an embodiment of a communications adapter; 
Figure 8 is a perspective view of an embodiment of a communications adapter; 
Figure 9 is a perspective view of an open embodiment of a communications adapter; 
5 Figure 10 is a perspective view of an open embodiment of a communications adapter; 

Figure 1 1 is a top cross-sectional view of an embodiment of a communications adapter; 

and 

Figure 12 is a side cross-sectional view of an embodiment of a communications adapter. 

10 Detailed Description 

It will be readily understood that the components of the present invention, as generally 
described and illustrated in the Figures herein, could be arranged and designed in a wide variety 
of different configurations. Thus, the following more detailed description of the embodiments 
of the system and method of the present invention, as represented in the Figures, is not intended 

15 to limit the scope of the invention, as claimed, but is merely representative of the presently 
preferred embodiments of the invention. 

The presently preferred embodiments of the invention will be best understood by 
reference to the drawings, wherein like parts are designated by like numerals throughout. 

Figure 1 is a block diagram of hardware components included in an embodiment. An 

20 embodiment of a communications adapter 20 includes a processor 22 and memory 24. Those 
skilled in the art will appreciate the various types of processors and memory that can be used 
in the communications adapter 20. For example, an embodiment of the communications 
adapter 20 may include a single-board computer that includes the processor 22 and memory 
24. Such single-board computers are commercially available. For example, some 

25 embodiments of a communications adapter 20 may use an SDK board commercially available 
from em Ware, Inc. that includes both the processor 22 and the memory 24. Embodiments 
may include flash memory. 

The communications adapter 20 also includes a communications port 26 and a 
communications module 28. The communications port 26 enables communication with the 

30 electronic device. Those skilled in the art will appreciate the various types of communication 
ports that can be used with the embodiments herein. The communications module 28 enables 
communication with a provider computer through a communications network. Depending 



upon the type of communications network being utilized, the particular embodiment of a 
communications module may vary. For example, if a pager network were being used as the 
communications network, a pager communications module may be used with the 
communications adapter 20. One such commercially available pager communications 
5 module is the CreataLink 2 XT transceiver module available from Motorola, Inc. 

The communications network 30 is any communications network capable of 
facilitating communications between the communications adapter 20 and the provider 
computer. For example, the communications network 30 may be a pager network, a cellular 
network, a global communications network, the Internet, a computer network, a telephone 

10 network, etc. Those skilled in the art will appreciate the many different communications 
networks 30 that may be utilized with embodiments herein. 

The provider computer 32, or the controller 32 for the communications adapter, is 
capable of communicating over the communications network 30. The controller computer 32 
includes a processor 34, memory 36, a communications port 38 as well as other input/output 

15 components 40. The controller computer 32 may be a conventional desktop computer. 
However, it will be appreciated by those skilled in the art that the controller computer 32 is a 
broadly defined digital computer. A computer, as used herein, is any device that includes a 
digital processor capable of receiving and processing data. A computer includes the broad 
range of digital computers including microcontrollers, hand-held computers, personal 

20 computers, servers, mainframes, supercomputers, and any variation or related device thereof. 
In current design, the controller computer 32 is typically an IBM-compatible personal 
computer running the Linux or Microsoft Windows 95/98/2000 or NT operating system. 

The electronic device/appliance 42 is any device, appliance, machine, tool, or the like 
that is capable of receiving and/or sending electronic signals or messages. Examples of 

25 devices 42 within the scope of the term device includes a vending machine, a telephone, a 
door lock, a temperature sensor, a motor, a switch, a light, a printer, a fax machine, a 
refrigerator, a health monitor, an elevator/escalator, a copier, a scanner, manufacturing 
equipment, industrial equipment, computer equipment and peripherals, security systems, 
monitoring equipment, and the like. The device 42 typically includes a processor 44 (often, 

30 but not always, a microcontroller), memory 46, and a communications port 48 as well as other 
input/output components 50. 
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Figure 2 is a block diagram of software components included in an embodiment. The 
electronic device 42 typically includes software to accomplish various tasks including 
communications, input/output and the monitoring or controlling of the device 42. The device 
communications module 52 of Figure 2 represents the computer program routines or 
5 instructions that handle the communications over the communications port 48. The I/O routines 
54 represent the computer program routines or instructions that handle the input to the device 42 
and the output from the device. For example, if there were buttons on the device 42, the I/O 
routines 54 would include the code necessary to process the inputs from the buttons. The 
application 56 controls the device and acts as the main program to carry out whatever tasks the 

10 device 42 is to carry out. Those skilled in the art will appreciate that the software blocks are 
only examples and the configuration of blocks shown are not necessary to practice the present 
embodiments. As explained earlier, many different types of devices 42 are available and can be 
used with embodiments herein. These devices 42 usually already have the necessary software 
loaded to run the device 42. Embodiments herein can be used with almost all electronic devices 

15 42 that are capable of electronic communications and have some processing capability. 

The communications adapter 20 includes an adapter communications module 58 that 
represents the computer program routines or instructions that handle the communications over 
the communications port 26. The network communications module 60 includes the computer 
program routines or instructions that handle the communications over the communications 

20 network 30. If a commercially available communications module 28 is utilized, some or all of 
the network communications module 60 may also be commercially available. 

In the embodiment shown in Figure 2, the device interface main 62 is the computer 
program routines or instructions that receive data from and/or send data to the controller 32 via 
the communications network 30. The device interface main 62 also manages the 

25 communications and interactions with the device 42 at the communications adapter 20 by 
receiving messages from the communications network 30 and by taking appropriate action 
based on the messages. 

The communications adapter 20 may have a translator module 64. In the embodiment 
shown in Figure 2, the translator 64 is the computer program routines or instructions that can 

30 communicate with, or more fully communicate with, the device 42. Because there are so many 
different devices 42 being used today there are many different protocols used in communicating 
with these devices. It may not be feasible to always program the communications adapter with 
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all the necessary code to understand all possible protocols. Accordingly, in the embodiment of 
Figure 2 the translator 64 serves to function as an interface between the device 42 and the device 
interface main 62. The translator may be programmed to send commands to the device 42, to 
access data on the device 42, to receive commands from the device 42, to control the device 42, 
5 to translate messages protocols to/from the device 42, etc. As a result, in certain situations, a 
new translator 64 being sent to and loaded on the adapter 20 may add new functionality and 
behavior to the adapter such that an adapter may be reprogrammed to understand new protocols, 
interfaces, data and/or to interact with a new device 42. 

An embodiment of the controller computer 32 may include the software components as 

10 shown in Figure 2. A controller communications module 66 includes the computer program 
routines or instructions that handle the communications over the communications network 30 to 
and from the adapter 20. A translator database 68 includes one or more translators 64 that can 
be sent to adapters 20. In the embodiment of Figure 2, the database 68 includes a plurality of 
translators 64 such that once the type of electronic device 42 is known, an appropriate translator 

15 64 may be accessed and sent to the adapter 20 through the communications network 30. The 
software transmission master 70 serves to receive an identification of an electronic device 42 
type, to locate a suitable translator 64 and to send the suitable translator 64 to the adapter 20. 

Figure 3 is a block diagram of software components included in an embodiment of a 
communications adapter. In the embodiment of Figure 3 the device interface module 62 

20 communicates with the device 42 through an object representation 72 of the device 42. Those 
skilled in the art will appreciate that various object-oriented methodologies and programming 
languages can be used to create program code including one or more object representations 72 
of the device 42. As known in the art, objects include methods or services 74 and data 76. The 
services 74 may reflect various functions, variables, events, files, data, etc., on the device 42 and 

25 may provide access to these items for the device interface module 62. For example, if the 
device 42 included a light that could be turned on through electronic communications into the 
communications port 48, the object 72 may include services 74 such as TurnLightOnO and 
TurnLightOffO that, when called, sends the appropriate data to the device 42 to cause the light 
to turn on and off. 

30 Figure 4 is a block diagram of software components included in an embodiment of a 

communications adapter. In the embodiment of Figure 4 the device interface module 62 
communicates with the device 42 through a functional representation 78 of the device 42. 
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Those skilled in the art will appreciate that various functional methodologies and programming 
languages can be used to create program code including one or more functional representations 
72 of the device 42. For example, an application programming interface (an "API") may be 
provided that includes functions 80 and data 82. The functions 80 may reflect various 
5 functions, variables, events, files, data, etc. on the device 42 and may provide access to these 
items for the device interface module 62. Further with the example of the device 42 that 
included a light that could be turned on through electronic communications into the 
communications port 48, the API 80 may include functions 80 such as TurnLightOnO and 
TurnLightOffQ that, when called, sends the appropriate data to the device 42 to cause the light 

10 to turn on and off. 

Figure 5 is a flow diagram of a method for communicating with an electronic device 42. 
One method for communicating with an electronic device 42 with or through an embodiment of 
a communications adapter 20 includes the act of providing 84 to a user a communications 
adapter 20 that is compatible with a communications interface of the electronic device 42. The 

1 5 adapter 20 is compatible with the interface so that the adapter 20 can be connected 86 to the 
electronic device's communication port 48. 

Identification for the communications adapter 20 and the type of electronic device 42 are 
provided 88 to the controller 32. The identification of the adapter 20 enables the controller 32 
to send information or data to the adapter 20. If a pager or cellular network were being used 

20 with the embodiment, the identification might be a telephone number. If a computer network 
were being used, the identification might be an IP address, a machine name, or other address. 
Those skilled in the art will appreciate the type of identification that may be used with an 
adapter 20. The identification of the device 42 serves to enable the controller 32 to send 
appropriate computer program code to facilitate communication with the device 42. The 

25 computer program code that is sent to the adapter 20 from the controller 32 provides the 
functionality to communicate with, or more fully communicate with, the electronic device 42. 
Accordingly, to create such code one skilled in the art would need to know enough about the 
device 42 or type of device to develop useful program code. 

Once the controller receives the electronic device 42 identification, it determines 90 the 

30 translator code, or new program code, that may be used on the adapter 20 to communicate with 
the device 42. The controller 32 then establishes 92 communications with the adapter 20 
through the communications network 30, Alternatively, the controller 32 may already be in 
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contact with the adapter 20 such that it does not need to establish communications. 

The controller sends 94 the new data, code or instructions to the adapter 20 through the 
communications network 30. The adapter 20 receives 96 the new data and updates itself. The 
adapter 20 updates itself by programming its memory or by storing the new data to memory. 
5 Those skilled in the art will appreciate how memory may be written to, the various types of 
memories that can be used, etc. 

After the adapter 20 has updated itself, communication is established 98 between the 
adapter and the electronic device 42. The electronic device 42 is serviced 100 controlled, or 
monitored through use of the adapter. The updated code provides additional capability and 
10 functionality to communicate with the device 42. Through use of this method, functionality and 
capabilities to service/monitor/control a device 42 may be enhanced without altering the device 
42 itself. 

Figure 6 is a flow diagram of a method for communicating with an electronic device. 
Figure 6 illustrates an embodiment that uses some manual administration of tasks. In addition, 

15 Figure 6 illustrates the use of a pager network as the communications network 30. Any 
identifications for the communications adapter 20 and for the electronic device 42 may be 
automatically acquired and provided to the service provider 32. The identifications may also be 
manually provided by a user. For example, a user may provide 102 a telephone number of a 
communications adapter 20 and an identification of the electronic device 42 to the service 

20 provider through a telephone call, an email, completing a form on the World Wide Web, etc. 

Once the service provider receives the electronic device 42 identification, it determines 
104 the translator code, or new program code, that may be used on the adapter 20 to 
communicate with the device 42. The service provider may then configure 106 the controller 32 
to upload the new translator to the adapter 20. The controller 32 then establishes 108 

25 communications with the adapter 20 through a pager network. Alternatively, the controller 32 
may already be in contact with the adapter 20 such that it does not need to establish 
communications. 

The controller may instruct 1 10 the interface main 62 that a translator or a new translator 
is going to be sent to the adapter 20 so that the adapter 20 may reprogram itself with the new 
30 code. The controller sends 1 12 the new data, code or instructions to the adapter 20 through the 
pager network. The adapter 20 receives 1 14 the new data and updates itself The adapter 20 
updates itself by programming its memory or by storing the new data to memory. Those skilled 
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in the art will appreciate how memory may be written to, the various types of memories that can 
be used, etc. 

After the adapter 20 has updated itself, communication is established 116 between the 
adapter and the electronic device 42. The electronic device 42 is serviced 118 controlled, or 
5 monitored through use of the adapter. The updated code provides additional capability and 
functionality to communicate with the device 42. 

Figure 7 is a perspective view of an embodiment of a communications adapter. Those 
skilled in the art will appreciate that embodiments of a communications adapter may vary 
widely depending on the specific hardware and software used to achieve a communications 
10 adapter. Accordingly, the embodiment of Figures 7-12 is only an example of one possible 
communications adapter. A portable and handheld adapter 126 is shown in Figure 7. The 
handheld adapter 126 includes an antenna 122 for a pager module. 

Figure 8 is a perspective view of an embodiment of a communications adapter. Figure 8 
illustrates a serial port 124 and a power connector 128. The serial port 124 of Figure 8 includes 
15 a standard DB9 connector. The power connector 128 is also a standard connector used to 
supply power to electronic devices. Such power connectors, transformers and supporting 
components are commercially available. 

Figure 9 is a perspective view of an open embodiment of a communications adapter. As 
shown, the handheld adapter 126 may be opened for access to the inner components. The 
20 handheld adapter 126 includes a single-board computer 130. The single-board computer 130 of 
Figure 9 includes flash memory for reprogramming the functionality of the adapter 126. The 
handheld adapter also includes a data transceiver 132. The embodiment of Figure 9 uses a 
CreataLink 2 XT module available from Motorola Inc. as the data transceiver 132. As shown, 
the two boards are connected together by connecting wiring 134. Figure 10 is another view of 
25 the open handheld adapter 126. Figure 10 illustrates the handheld adapter 126 in a substantially 
open position. 

Figure 1 1 is a top cross-sectional view of an embodiment of a communications adapter. 
More specifically, Figure 11 illustrates a top cross-sectional view of a handheld adapter 126. 
This cross-sectional view illustrates the positions of the single-board computer 130 and of the 
30 data transceiver 132. In addition, the serial port 124 and power connector 128 are also shown. 

Figure 12 is a side cross-sectional view of an embodiment of a communications adapter. 
More specifically, Figure 12 illustrates a side cross-sectional view of a handheld adapter 126. 
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This side cross-sectional view also illustrates the positions of the single-board computer 130 and 
of the data transceiver 132. In addition, the serial port 124 and power connector 128 are also 
shown. 

The present invention may be embodied in other specific forms without departing from 
5 its spirit or essential characteristics. The described embodiments are to be considered in all 
respects only as illustrative, and not restrictive. The scope of the invention is, therefore, 
indicated by the appended claims, rather than by the foregoing description. All changes which 
come within the meaning and range of equivalency of the claims are to be embraced within their 
scope. 

10 What is claimed is: 



